Potentiation by candesartan of protective effects of pioglitazone against type 2 diabetic cardiovascular and renal complications in obese mice.
The efficacy of renin-angiotensin system (RAS) blockers on type 2 diabetes and its complications remains to be defined. This study was undertaken to test the hypothesis that candesartan may enhance the protective effects of pioglitazone against type 2 diabetes. We compared the effects of pioglitazone, candesartan, and their combination on cardiorenal and vascular injury, diabetes, and tissue oxidative stress in obese and type 2 diabetic db/db mice, and also examined the effects of tempol, a superoxide dismutase (SOD) mimetic, on db/db mice to define the role of oxidative stress. The addition of candesartan to pioglitazone significantly potentiated the suppressive effects of pioglitazone on cardiac macrophage infiltration and interstitial fibrosis, and glomerular macrophage infiltration and sclerosis in db/db mice. These benefits of the combination of pioglitazone and candesartan in db/db mice were attributed to additive attenuation of cardiorenal oxidative stress, through the attenuation of NADPH oxidase or the restoration of Cu/Zn-SOD and EC-SOD. The combination of these drugs reversed vascular endothelial dysfunction in db/db mice more than either monotherapy, by causing more phosphorylation of eNOS. Candesartan slightly augmented the improvement of glucose tolerance by pioglitazone in db/db mice, and this additive effect was mediated by more attenuation of oxidative stress. Our work demonstrated that candesartan significantly potentiated the protective effects of pioglitazone against cardiorenal and vascular injury, and diabetes in obese type 2 diabetic mice. Thus, the combination of pioglitazone with candesartan is potentially a promising therapeutic strategy for type 2 diabetes.